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Description 



CD DRIVE WHICH WILL NOT DAMAGE AN 

OPTICAL DISK 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a CD drive, and more 

specifically, to a CD drive capable of preventing an optical 
disk from being scraped. 

[0003] 2. Description of the Prior Art 

[0004] with the development of digital videos and high quality 
digital products, compact disks (CD) have insufficient ca- 
pacity and have been gradually replaced by digital video 
disks (DVD) having much higher capacity. A typical DVD 
includes two sides for recording data, so that an optical 
drive for reading the data stored in the DVD has to be de- 
signed to avoid scraping any side of the DVD. However, it 
is difficult for a prior art optical drive to read the DVD 
without scraping it. As the prior art optical drive is not 



placed horizontally, an optical disk will slightly touch a 
clamp of the optical drive when the optical disk is loaded 
into or withdrawn from the optical drive, which leads to 
forming scratches on the optical disk. Accordingly, a sur- 
face of the optical disk will be damaged due to long-term 
scratching, and further, the data stored in the optical disk 
may be destroyed. 
[0005] For overcoming the above-mentioned problems, a clamp 
comprising a magnet to magnetically attract an upper 
cover for preventing the clamp from scraping an optical 
disk is disclosed in U.S. Pat. No. 6,246,654. Please refer to 
Fig.l. Fig.l is a schematic diagram illustrating a prior art 
CD drive 10 having a magnetic clamp. The CD drive 10 
comprises an upper cover 12, a clamp 14, a disk tray 16, 
a turning table 18, and a motor 20. The clamp 14 is in- 
stalled inside the upper cover 12 in a movable manner, 
while the disk tray 16 is movably installed between the 
clamp 14 and the turning table 18. Additionally, the motor 
20 is disposed under the turning table 18 and an optical 
disk 22 is put on the disk tray 16. When the CD drive 10 
tries to read data stored in the optical disk 22, the turning 
table 18 firstly pushes the optical disk 22 upward and 
clamps the optical disk 22 to the clamp 14 for removing 



the optical disk 22 from the disk tray 16. Then, the motor 
20 will drive the turning table 18 to rotate and a pick-up 
head of the CD drive 10 can read the data stored in the 
optical disk 22 thereby. The clamp 14 further comprises a 
magnet 24 located around a center of the clamp 14, and a 
yoke 26 horizontally located on an upper surface of the 
magnet 24. Furthermore, the yoke 16 is utilized to mag- 
netize the magnet 24 in a vertical direction, so that mag- 
netic attracting forces produced by the magnet 24 can act 
in the vertical direction. 
[0006] As shown in Fig.l, when the optical disk 22 is loaded into 
or withdrawn from the CD drive 10, the turning table 18 
moves downward. Then, the vertical magnetic attracting 
forces produced by the magnet 24 in the clamp 14 act be- 
tween the clamp 14 and the upper cover 12 for moving 
the clamp 14 upward and removing the clamp 14 from the 
optical disk 22. Thereby, the clamp 14 is magnetically at- 
tracted to a lower surface of the upper cover 12. Under 
this condition, since the yoke 24 is placed horizontally on 
the upper surface of the magnet 24, the magnetic attract- 
ing forces acting upward from the magnet 24 are smaller 
than those acting downward from the magnet 24. Fur- 
thermore, because the magnet 24 attracts the upper cover 



12 through an inner wall of the clamp 14, the magnetic 
attracting forces acting upward from the magnet 24 are 
further weakened. As a result, the clamp 14 is attracted to 
the lower surface of the upper cover 12 under relatively 
weak magnetic attracting forces. 
[0007] when the CD drive 10 reads the optical disk 22, the turn- 
ing table 18 moves upward and clamps the optical disk 22 
to the clamp 14. Accordingly, the optical disk 22 is lifted 
above the disk tray 16. At the same time, the turning table 
18 comes close to the magnet 24 in the clamp 14 so that 
a distance between the magnet 24 and the optical disk 22 
is smaller than a distance between the magnet 24 and the 
upper cover 12. Consequently, the clamp 14 is attracted 
downward to tightly hold the optical disk 22 under the 
vertical magnetic attracting forces acting between the 
magnet 24 and the turning table 18. Furthermore, since 
the magnetic attracting forces acting downward from the 
magnet 24 are larger than those acting upward from the 
magnet 24, the clamp 14 can be easily separated from the 
upper cover 12, and the magnet 24 provides the magnetic 
attracting forces for the clamp 14 to clamp the optical 
disk 22 more strongly. In the other words, by moving the 
turning table 18 upward to come closer to the clamp 14 



or moving the turning table 18 away from the clamp 14, 
operations of descending and ascending the clamp 14 un- 
der the vertical magnetic attracting forces produced by 
the magnet 24 can be reversibly switched from one to the 
other. The detailed explanation is described in U.S. Pat. 
No. 6,246,654 and will not be discussed herein. 
[0008] As mentioned above, the magnet 24 is introduced into the 
clamp 14 in the prior art. When the optical disk 22 is 
loaded into or withdrawn from the CD drive 10, the clamp 
14 attracts the upper cover 12 through use of the mag- 
netic attracting forces produced by the magnet 24 for 
preventing the clamp 14 from scraping the optical disk 
22. However, the magnetic attracting forces produced by 
the magnet 24 decrease as temperature increases. Fur- 
thermore, the clamp 14 is attracted to the upper cover 12 
under relatively weak magnetic attracting forces produced 
by the magnet 24. When the magnetic attracting forces 
produced by the magnet 24 are too small to attract the 
clamp 14 to the upper cover 12, the optical disk 22 will be 
scraped by the clamp 14. In addition, other corresponding 

techniques can be acquired from U.S. Pat. No. 6,373,813. 
Summary of Invention 

[0009] it j S therefore a primary objective of the claimed invention 



to provide a CD drive for preventing an optical disk from 
being scraped to solve the above-mentioned problem. 

[0010] According to the claimed invention, a CD drive includes an 
upper cover, a disk tray, a clamp, a push piece, and a 
guiding rod. The upper cover includes a guiding track and 
the disk tray is installed below the upper cover in a si id- 
able manner. Additionally, the clamp is installed on the 
upper cover in a moveable manner, while the push piece 
is installed on the disk tray. The guiding rod has a first 
end fixed on the push piece, and a second end slidably 
installed in the guiding track. When the disk tray slides in 
or slides out of the upper cover, the guiding rod will slide 
along the guiding track and move the push piece to push 
the clamp upward so as to prevent the clamp from scrap- 
ing an optical disk. 

[° 011 ] It is an advantage over the prior art that the claimed in- 
vention provides a push piece and a guiding track, which 
is used to guide the push piece to push a clamp for pre- 
venting the clamp from scraping a surface of an optical 
disk when the optical disk is loaded into or withdrawn 
from the CD drive. As a result, the CD drive of the claimed 
invention can effectively prevent the clamp from scraping 
an optical disk. 



[0012] These and other objectives of the claimed invention will 

no doubt become obvious to those of ordinary skill in the 

art after reading the following detailed description of the 

preferred embodiment, which is illustrated in the multiple 

figures and drawings. 
Brief Description of Drawings 

[0013] Fig.l is a schematic diagram illustrating a prior art CD 
drive having a magnetic clamp. 

[0014] pig. 2 is a schematic diagram of a disk tray of a CD drive 
according to the present invention. 

[0015] pig. 3 is a schematic diagram of an upper cover of a CD 
drive according to the present invention. 

[0016] Fig. 4 to Fig. 7 are schematic diagrams of withdrawing an 
optical disk from a CD drive according to the present in- 
vention. 

[0017] Fig. 8 is a schematic diagram of an upper cover of a CD 

drive according to the second embodiment of the present 
invention. 

[0018] Fig. 9 is a schematic diagram of a disk tray of a CD drive 
according to the second embodiment of the present in- 
vention. 

[0019] Fig. 10 to Fig. 13 are schematic diagrams of withdrawing 
an optical disk from a CD drive according to the second 



embodiment of the present invention. 
Detailed Description 

[0020] please refer to Fig. 2 and Fig. 3. Fig. 2 is a schematic dia- 
gram of a disk tray of a CD drive according to the present 
invention, and Fig. 3 is a schematic diagram of an upper 
cover of a CD drive according to the present invention. 
The disk tray 32 of the CD drive is installed under the up- 
per cover 40 in a slidable manner, and the upper cover 40 
functions to protect an optical disk. Generally, the data 
stored in the optical disk can be read after the optical disk 
is put on the disk tray 32 and sent into the CD drive. In 
addition, the disk tray 32 of the CD drive comprises a 
push piece 34, one end of the push piece 34 being a pivot 
36 connected to the disk tray 32 so that the push piece 34 
can rotate round the pivot 36, as is shown in Fig. 2. The 
push piece 34 includes a hole for fixing a first end of a 
guiding rod 38 on the push piece 34, and a distance be- 
tween the guiding rod 38 and the pivot 36 is fixed. Fur- 
thermore, the upper cover 40 of the CD drive comprises a 
guiding track 44 and a clamp 42 movably installed on the 
upper cover 40, as is shown in Fig. 3. When the CD drive 
tries to read the data stored in the optical disk, a turning 
table of the CD drive pushes the optical disk upward and 



clamps the optical disk to the clamp 42.Then,the optical 
disk is rotated for allowing a pick-up head of the CD drive 
to read the data stored in the optical disk. Additionally, 
the guiding track 44 is a groove installed on an inner side 
of the upper cover 40 for accommodating and guiding a 
second end of the guiding rod 38, the guiding rod 38 only 
able to slide along the guiding track 44. Moreover, the 
guiding track 44 is extended from the rear to the front of 
the inner side of the upper cover 40. A portion of the 
guiding track 44 near the clamp 42 is a curved section 
that is protruded toward one side of the upper cover 40 
opposite to the pivot 35 of the push piece 34. As men- 
tioned above, the distance between the pivot 36 and the 
guiding rod 38 is fixed and the guiding rod 38 can move 
along the guiding track 44 only. Therefore, as the optical 
disk is loaded into or withdrawn from the CD drive, the 
CD drive of the present invention utilizes the curved sec- 
tion of guiding track 44 to guide the guiding rod 38 to 
turn the push piece 34 so that the push piece 34 can push 
the clamp 42 upward to prevent the clamp 42 from scrap- 
ing the optical disk. 
[0021] please refer to Fig. 4 to Fig. 7. Fig. 4 to Fig. 7 are schematic 
diagrams of withdrawing an optical disk from a CD drive 



according to the present invention. As shown in Fig. 4, an 
optical disk is starting to be withdrawn from the CD drive. 
While the disk tray 32 starts to exit from the CD drive, the 
upper cover 40 still covers the entire disk tray 32. At the 
same time, the push piece 34 is traversed over the disk 
tray 32, but is not completely parallel to a cross section of 
the disk tray 32. That is, there is a small angle between 
the push piece 34 and the cross section of the disk tray 
32 for avoiding a dead center appearing in that mecha- 
nism, and making the guiding track 44 lead the guiding 
rod 38 to rotate the push piece 34 clockwise. As shown in 
Fig. 5, the disk tray 32 is exiting from the CD drive. As the 
disk tray 32 slides out of the upper cover 40, the guiding 
rod 38 of the push piece 34 moves along a first part of 
the guiding track 44 that is bent to one side of the upper 
cover 40 opposite to the pivot 36 of the push piece 34. As 
a result, the guiding track 44 drives the push piece 34 to 
turn obliquely to push the clamp 42 upward. As shown in 
Fig. 6, as long as the optical disk does not completely 
leave a region covered by the clamp 42 as the disk tray 32 
exits from the CD drive, the guiding rod 38 of the push 
piece 34 moves along a second part of the guiding track 
44 that is straight so that the push piece 34 is diagonally 



located above the disk tray 32 for protecting the optical 
disk. After the optical disk has left the region covered by 
the clamp 42, the guiding rod 38 of the push piece 34 
moves to a third part of the guiding track 44 that is bent 
to one side of the upper cover 40 opposite to the pivot 36 
of the push piece 34.Therefore, the guiding track 44 can 
lead the guiding rod 38 to rotate the push piece 34 coun- 
terclockwise so that the push piece 34 can return to its 
initial location. As shown in Fig. 7, the optical disk has 
been withdrawn from the CD drive completely, and the 
disk tray 32 has exited from the CD drive. At the same 
time, the disk tray 32 has completely left the region cov- 
ered by the upper cover 40, and the push piece 34 has re- 
turned to its initial location. In addition, the process for 
loading an optical disk into the CD drive is reverse to the 
process for withdrawing an optical disk from the CD drive. 
That is, the steps of Fig. 7 to Fig. 4 illustrate the process 
for loading an optical disk into the CD drive, and the de- 
tailed description will be hereby omitted. Please refer to 
Fig. 8 and Fig. 9. Fig. 8 is a schematic diagram of an upper 
cover of a CD drive according to the second embodiment 
of the present invention, and Fig. 9 is a schematic diagram 
of a disk tray of a CD drive according to the second em- 



bodiment of the present invention. For convenience of ex- 
planation, the same elements of Fig. 2, Fig. 3, Fig. 8, and 
Fig. 9 are indicated by the same symbols. As shown in 
Fig. 8, the upper cover 40 comprises a push piece 34, a 
recess 46, and a clamp 42. The push piece 34 comprises a 
first end that is fixed on the upper cover 40 by use of a 
pivot 36, and the push piece 34 can rotate round the pivot 
36. Furthermore, a guiding rod 38 is located on the push 
piece 34 and a distance between the guiding rod 38 and 
pivot 36 is fixed. Additionally, a second end of the push 
piece 34 comprises a pillar having one end fixed on the 
recess 46 in a slidable manner, and the push piece 34 can 
move along the recess 46 and against an inner side of the 
upper cover 40. As shown in Fig. 9, the disk tray 32 of the 
CD drive comprises a guiding track 44 for leading the 
guiding rod 38 to move along the guiding track 44 only. 
In the present embodiment, since the disk tray 32 is uti- 
lized for supporting an optical disk, the guiding track 44 
is installed under the disk tray 32. Furthermore, the guid- 
ing track 44 is utilized to move the guiding rod 38 
through use of magnetic attracting forces. Accordingly, 
the guiding rod 38 can be a magnetic rod, and the guid- 
ing track 44 can be an iron track. Moreover, the guiding 



track 44 can be a magnetic track, while the guiding rod 38 
is an iron rod, or the guiding track 44 can be a magnetic 
track, when the guiding rod 38 is a magnetic rod. The 
guiding track 44 is extended from the front to the rear of 
the disk tray 32, and comprises a curved section that is 
located on a region of the disk tray 32 opposite to the 
clamp 42 of the upper cover 40. The curved section pro- 
trudes toward one side of the disk tray 32opposite to the 
pivot 35 of the push piece 34.As mentioned above, the 
distance between the pivot 36 and the guiding rod 38 is 
fixed, and the guiding rod 38 can only move along the 
guiding track 44. Therefore, as the optical disk is loaded 
into or withdrawn from the CD drive, the CD drive of the 
present invention utilizes the curved section of the guid- 
ing track 44 to guide the guiding rod 38 to turn the push 
piece 34 so that the push piece 34 can push the clamp 
upward for preventing the clamp 42 from scraping the 
optical disk. 

[0022] p| ease re f er to Fig. 10 to Fig. 13. Fig. 10 to Fig. 13 are 

schematic diagrams of withdrawing an optical disk from a 
CD drive according to the second embodiment of the 
present invention. As shown in Fig. 10, an optical disk is 
starting to be withdrawn from the CD drive. While the disk 



tray 32 starts to exit from the CD drive, the upper cover 
40 still covers the entire disk tray 32. The push piece 34 
traverses over the upper cover 40, but does not become 
completely parallel to a cross section of the upper cover 
40. That is, there is a small angle between the push piece 
34 and the cross section of the upper cover 40 for making 
the guiding track 44 lead the guiding rod 38 to rotate the 
push piece 34 counterclockwise. As shown in Fig. 11, the 
disk tray 32 is exiting from the CD drive. As the disk tray 
32 slides out of the upper cover 40, the guiding rod 38 of 
the push piece 34 moves along a first part of the guiding 
track 44 that is bent to one side of the disk tray 
32opposite to the pivot 36 of the push piece 34. As a re- 
sult, the guiding track 44 drives the push piece 34 to turn 
obliquely to push the clamp 42 upward. As shown in 
Fig. 12, as long as the optical disk does not completely 
leave a region covered by the clamp 42 as the disk tray 32 
exits from the CD drive, the guiding rod 38 of the push 
piece 34 moves along a second part of the guiding track 
44 that is straight so that the push piece 34 is diagonally 
located on the upper cover 40 for protecting the optical 
disk. After the optical disk has left the region covered by 
the clamp 42, the guiding rod 38 of the push piece 34 



moves toad third part of the guiding track 44 that is bent 
to one side of the disk tray 32 opposite to the pivot 36 of 
the push piece 34. Therefore, the guiding track 44 can 
lead the guiding rod 38 to rotate the push piece 34 clock- 
wise so that the push piece 34 can return to its initial lo- 
cation. As shown in Fig. 13, the optical disk has been with- 
drawn from the CD drive completely, and the disk tray 32 
has exited from the CD drive. At the same time, the disk 
tray 32 has completely left the region covered by the up- 
per cover 40, and the push piece 34 has returned to its 
initial location. Additionally, the process for loading an 
optical disk into the CD drive is reverse to the process for 
withdrawing an optical disk from the CD drive. That is, the 
steps of Fig. 13 to Fig. 10 illustrate the process for loading 
an optical disk into the CD drive, and the detailed de- 
scription will be omitted herein. 
[0023] As described above, the CD drive of the present invention 
utilizes the push piece 32 and accompanying guiding 
track 44 to prevent the clamp 42 from scraping a surface 
of the optical disk as the optical disk is loaded into or 
withdrawn from the CD drive. In the first embodiment, the 
push piece 34 is installed on the disk tray 32 and the 
guiding track 44 is disposed on the upper cover 40. The 



guiding track 44 is thereby used to lead the guiding rod 
38 to rotate the push piece 34 to push the clamp 42. In 
the second embodiment, the push piece 34 is installed on 
the upper cover 40 and the guiding track 44 is disposed 
on the disk tray 32. The guiding track 44 is utilized to 
guide the guiding rod 38 to rotate the push piece 34 to 
push the clamp 42. Both the first and the second embodi- 
ments can effectively prevent the clamp 42 from scraping 
a surface of the optical disk as the optical disk is loaded 
into or withdrawn from the CD drive. 
[0024] | n contrast to the prior art, the present invention provides 
a push piece and a guiding track, which is used to guide 
the push piece to push a clamp to prevent the clamp from 
scraping a surface of an optical disk as the optical disk is 
loaded into or withdrawn from the CD drive. As a result, 
the CD drive of the present invention can effectively pre- 
vent the clamp from scraping an optical disk. As men- 
tioned above, the prior art provides a magnet in a clamp 
so that the clamp can magnetically attract an upper cover 
as an optical disk is loaded into or withdrawn from a CD 
drive. However, the magnetic attracting forces produced 
by the magnet decrease as temperature increases so that 
the prior art cannot effectively prevent the clamp from 



scraping an optical disk. 
[0025] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bound of the appended claims. 



